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A PLASMA REACTOR HAVING A SYMMETRIC 
PARAHFT. CONDUCTOR COIL ANTENNA 



BACKGROUND OF THE INVENTION 



|)fasDM « uscfn] io pesf annxas cuA sad dcpoctnxn proce s ses. TjpicaDy, » bjjfe foarocccy 
RF soura pow spuJ is *ppEad to • ec3 *nfcam* tear the t=s=»cs .chamber caTmfc. A 
mtecMta^Br — gcgjgiecc Tp"* * pAa*] wi&fai fee dmb» h» » K« RF 
signal ipoUed » It The pow of Ac cjpal -ppKcd to tb©ca3*ni2nna prime 



f mx the wifbr mfacft One problem wifli sosbaooB c 



i Id ibc ptoena wdi t WKsn& Tfcns effect b 
e power iJgnal *?pfccij to Ae coiJ * 
mctBCC of 'ft<e end iwm it ^iupf lkl « itf to fi K jti f u cy« In uu^ ^ r . n 
•A±T=ctcd by fcrr»:inj ISxt £reqo«*=j toiW rxr^e s^ch. « «bod * MHl Utrfortunmtly, at 
«rfc ! twm finf inyh. tococplfagof RFpower «*■ p*«™ em he fag* efferent 2tb 

10MEklo20MHfcAoflfergg»dv«BU^ofopca^ 
MHs>isd 



s is dux efBdcoa tndactr** Mjuplini to -the p lrrtra 
nfcor oftsros to Aft eofl w?bc3x csttut • 1k£b tto 
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fCTtrsttinsrm 




ccusfoi32DO& wrtb unity C '*^ n fc' ftnyft, istf <r c o>utnftp oci n jt nec&efc pfintnr y qf the fcP 
ggaJ appffrrf tt> tfas ecil. Tfaia^ Ih&fcdactaace of Ac cofl nnat bp Septet in ardg - to grood 



"Crape problem twrve been l«r£t}y jojved by fi» hrvrrnliim of be fa uio c tiv c rail 
rofcroc. having mallipfc in teriea v ed tj r mimdji cally anmged cqpdpctocE ^nr^Bng ootynnBy 
as forth iuU-S. Pchh No. 5.9193S9, tasd July 6. 1999 XDXno-Yn Quta et at entitled 
*Ttti7i» Jiw-ljf Coupled PlasnatRci rt or "With SjiHlirfriol Parallel M rt fc iple CVnVt Hnring A 
0iCTHiQ ttRFTB BW8tf , » Bjf fiwf£og lbs Mttm iota iPDls^pleoQm fa clPw to in iiuialcvod 
f ymofl tpp piitBnju fee Tcfeagc drap a n rfnee d bec a me it it divided som^s pined coa dac lora 
cf the antcon*. Thcs, the frcqnency of the e wntst pesw dgaaJ nai itscic^ a in » 
. Thitypccf coil a 
l Sacbfl tatatero 

coofiggfMioot ™^n>*i»g ■ flirf- jemtu-wW i^«p#>. >c wcJ u a dooe tiupc or *. docae chape i 
a cylroAiz-al vkirt araod the ode wtllsor a 'flat pgw ri x sfrupc with cybEdml slotts snnd 
(he dun*er «fe w»H G J -* F»tw* Ka. 5.QI9.38Q9. 

Osc ^wirH't^ of coal nsbcsBRH owcsfjjrfog Ac rhanifrcr nrtmy (bod> cmm^riifiiJ as 
»^«3thpfatafag^iy|ifc)1i&atda*iMUo^ 

the internal is ge n e ra lly in SvHxi&oataS d j yrrtk ip flrnrrnTTy orthogonal fan thcvertcal 
|T{ i n-'ty ^*^*^*f> P f p*****^ in 1 *^ SttdpcitwJjy *^w^8^fT t« w«» ^ j — ; .— 7%viv ABC 
nnpCB TJnrT factor tfcafl finuM lie ipazud emtio) of Ac power fle po rfti oo to the p?wra. It Is • 
goaSof file pnacnf invention to o 
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Typically *^Aaas^aad'oci^c^ 
rufauly or borixofitally (nub« thffli b«=ir£ confined lo a. diioxtc raxJiui) po tttii Their odud 
loc^tron » drScwf mxccins&y. This is perticobcij ttnftoff ibcb adanpafl >mca)te- 
cuuC^uutr ga. Tigg. ttc AeBqr toefange ttccaffialdj uifliuiiop qf p£esaa»iatdttfriboA>tt 

«nu=n3«s is Hue tod. Thit problem a pemtaflaty tigsifiagfc to procegfos yrcWnvlnrrrr 
wefen wiik lirfjf frr:rcJ zn (c^u 300 ran}. Thi* ij became «s Ibo increases, fc 

aar tec Tbg-mfoA datrfbnrioo ctf gbmtiop dcaaity en be gwdfly coffpled by adjustm 
Radial fisadfcctoctffetppBediffipeafc field fromifae ovabftad tetcsmt libdiis : 
firid wbk± drtearmocs pinsm* ioo drrotty. Therefore, «s vrfer size incrcwo, * filter 

Accccdk^.iiraHbBdfiskeabfcto 

arte, a 

Ting each of fee h 




s to 6d^c- fbenxner aad 

oarer asttsnas. Since cacfe powe r aourpclm te own imp edance a Mtefc network * dtapntty 
between eae imppoan ««f»- »aig*«»« t« agtapwaJea. However, jaotber 

problem gfaea in thai ft fcelfftcah, or inaCTai^iPtaeptotwDiadeyadcBfpowei 
is phue, bo tSutt undesirable effects ciao doe to fbc occor-eace exf cocftncdvc aod 
deatrtKSiyeinisrfaroccbetwB^RPmagi^ 



at fbdrltfcuzerowajidarnKidosSBf phage. TfcU pecbtem » OYC7cxxnc in accordance 
witb ooe aspirt of tl» Jir^iSoc by enad^^ 

the alxJrtj to e?pc*tkm different Pj 1 ?^^ Howws, wift aasb • 
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tingle RF locrBc, 0* disparity between she 
apco • profcten- It wooLl thec=fbce be 



of the inoer cod eun 
■♦feasts 



SUMMARY OF THE DISO.OSURE 

t* no PBtfactoi wod^BflQ6«thB ffryh uwfanTFny a i k bob 1 {miif'lTlii^-'nur > side will cod m. 
ceiling, a vccqriecc roppcert prA-sta3 wjstfsi the dxenibe* mni g msri Dy fedng £bece£Un£.» 
groinkt cqwblc of teppfr ing a. procca gai faao the chancer «ad * ebb novi a? mtajegrni 
psraSct SoadactPB coal JBMBBDfl OTrfying fee crSinfl end inclndEsg * jinjality 
conduBBPt vnnA >h o ut ni nat of cyuouetry g rr^r t2y pr i pf nffirn^nr tp the c rfliny in 




Xo ejtbsreinbodirannf, fbsjecastor nsy further iac h wte tttotf cofl mtctma ©reriymg 
the ct35ag aad woouadcJ by wJ3h»Pwg>]atagflgteBt Je^ that ftft fait tttteaoadat 
EgatjenreJ parallel eoodoctsr co3 aatr*cn» uebeseby tbe Cut panltd comfa cell m e BB > 
1$ an out=7 coil ntrraa. la aae nnjweiaesdWJco, fcercaaor fnnber jnstadet * second RF 
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pcmsr levels ipj>Hwt.lD ifte inner nd octet obsibk 

itott.ftcKF pi<gn»«c<ecfepcn»crggg8yia etadg it«>gKFoiflptti 




aFpra&d eowJactacx and te lengths of fee &* ptai^ of?»lld eowtaDa tm 



•C» b<wi | J h f gieaww Mi rtftbc Brg jJtxal&y cT aaadnetew of Ifce w*f uMBW 
jrrefeaiJy are onif acta km* tt>r Tt^tf ^cp^r cf Ihe seoood piaraJi^ of cnjuluU^** of 

uuifuia. i rtiereb j the amcr aad ovtei «nt rana» m c oj&nrd 
v cuigll of wjdfla oooC»fP O(Ect 10 tfiethedggg of At narwlt n <i ■ i» 
v^trrcbj to mcrtrrtizr U«r tSScsxntiaJ c3c=x of tfac iancr od outer EJtecnas on fc* r*£xl 
dincfba&m efejrpliod fSFfieSdL" 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. I flhgttrtrs » ffcgt caribodrarent -of the mvcdSan ho vjqg * »iaglc eolcacadgl 
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PCT/EBU/Xf*J7 



HG5 X 3 and 4 jsx perepcrtx^c, cap end cJcvuioual wrc. rc«acivc)y, of a B and 
£dmj of fee b wBBIiOB te^ngigaertiHlcotBr Bofaaaifed m At dsa< g& ptewil caadi tfcg 



FI3. 5 is e pcnrpcctjve view of a fen pre f a yed em h o duncn f of fa rwsafiflna having 



FJGS. 6A. and 6B «r perspective tad top vicarc, irapcctfvcjy, of * 

of invenik» hiving a siafk n-iL-nnrtlil seymcmcd piurml ttxx bxx &r ooU 



FKL 7B Slastates » taedE5c*ioa of the cotedxxneni cfFJO- 7A in wta=h tf» coil 




FT35. 14 lad I52fc3snffed vmoos canfipaafim of * 



mvcDDmo 
a siagfe sfllenaidaS eofl a 
6 
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FIG. 1? CDcsiggtea fl^grj^eoj-crobodijuent af tin aresakm having 
coS «asna«s, in vtttsh Ac o«bs- «nteua is ■ sdknoidadccBma 
in FIG. 16 having interts—cd <cd m ^m e aan J ooods sto ts. 

FKL 18 tDostraxs « sir^po^^ K«m»bjrricg(bial iliOjanitfi^n^os»hlsoi4pu» 
I ovsr coil antennas af HG. 5. 



RG. IP fl}mtr*te* dcd octpcx po*<=r «oact of HO- l&ccaoeciodtolteia&sr 
r cofl tntexmw of FIG. 7. 



IBBofflOL IBbosssc 

CoQ xatzxmm of FIO 8. 
Ha 21 flfaarattj «, falter rmhoftmgtf of the faCTton having n 



d respectively to 



HO- 22 fflngrotel ft first embodim 
HUM fi» ose with tte meter of FIG. 21. 



RP pom soars* fat m wiih lbs rmsat of HO, 21 . 

FIO. 24 flbwtratei a verioo of (be «mbo«Si«Bt of FIG. 1 in «4asbft6co2«ofleon»i 



DETAILED DESCRIPTION OF TKE PREFERRED EMBODIMENTS 

Rc&snng toPIGL i, effideaey cf bcUetivt c*»pEag»ibepbsx»Berfi3»arfbj 
=cn* IOOtgaw^tatdd etute-Knaodoam luiiii-a.»iJcpa catena, la 
7 
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(be iUuetcsfid ** rJvv ^nr - -f^i the coicooidsl flipniip* 109 defines A *c7tbd crsbi caenfapr 
eylrndcrcrnnsptBiy cyCadncsl snf&cft or locus whose Bds of tyusstszy cosacStfai v> 1 J* 
tfcatof fee, reactor vic miin cfumlxj 1CT1- frpr^f^TiMy > "tno^**T "^fi 1 ft 1 * of 

A«obac101l»4fcSneAty>CTHBAtoa«ide waB10S«gd«.fltcc3hnllOL A trier 
*"TT 2 13 s proTided wxftn «bc raster chtoa&er 101, ogenfltd id &m 

vacuum pony 120 oooperaau wilh ao exhaust ocflst of (he cfcarciber. A process gsc cctjjpjjr 
L£SionMbss>pcDoc0 six iotD'fteicseftarc&Jobcr fadeiioi ftroogh * jj* islet I30l Tie 
proo^^niKy coigaip »i»Bd&x» fcy 

Or, the ya cay fwiiwi i * chlocinfe-lmMrnn ga* far lasts! r^hng. fbr suffloplc Tlse g*s 
tnis* 130 a igamsad to FK3. 1 sgssft^pfoebrtinpncosal ■ppBadnw may be 
rd ttrocrgti mere eLoLanafc strcifcrc* cc=h ■ t EKdtipJc inlet*. 




Tlpptd sgJ 115 includes * coodnctfYC tJce&ode lis* cabled dcoofhn 
gnpfrUnre match acfrrtxi: 340 «o a bias KF powtr sooce 145. The chenber ride wbB 105 
ray be ft nets) ssdb ** ali m c u tac w hite tbcc HTfng 110 inay be • <£c!ll1uc web is ojostb 
In dxho' nnNrfirrrati of lbe in w j tfior.. fte octE og 120 is cot flsl bnr may be done chafed or 
cocfcA Maaow.«te.ceflmsl!Oinybe*»pnSr^ 

it *> act a* * -window id lbe RF iodsoiw. field fcom ifae aifiaroa J00 jk weft ss n eSectmfe. 
Hgw to <Vtftmrinc the<»}r1iuiUfn conductivity fotf tfcis jrarpooe is disclosed mTLS. P atent No. 
GJ0773$A. hsved June 20, 2000 to Eisgpgtfc 5. CnTffns curded Tanflic? Plate Bcrfiode 
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PCT.TSaniWlT 



HI* , t Jiudc". la tbzE wi>Ec (be ocffinj 100 nuy be e wplp ycd s as dcxsrads* h w=y be 

•s R? po*er n a ppe 155. ri w> fatf eate d in ^ ■ »*+ > * j< Kaa *TY &-'^** r *** r ttu&ct mPf 
bavc a thrift ofl^r (ban cylnuli k tSi farcx&sxple & snay be if *>tmijp1eTi aa<£ may ba^rc a 



enndactoca. la (be tnibodimsitt of t* xvg. l t fee cofl i Mnu i c«3>it» 
tjr iwusristHy aca*ngc3 coodactcre 160. 163, 166. Tbc pica! CMdaccp ii of fee catenas Us 
atuMX iMpBrtwe hcfira l cuSIb jjascrafly panllcjiox each o flpr r- Each frft bsiss m i Ed ac 

1 160, lO, 3.66- are. ufficatcTiffiTiMJy Cium ooe eocflfacf co fte 
t tic cCaccwfa t«n «nQy onxfcmxiy 6no 
one KVfftrr genornTTy in lac datcxSqa of fes gfaireArj «xj cf symmetry. Their powsr input 
tapf 160a. tDi, 166a, r e iiwrtj *xty« tfs cra iL' y tfcd dsoe jfr> agfrnp ci i PfXt TitHrfa a t-t p ^L. ¥70 
l& avRPptanHLsaoKv power stq^ty J?5L Tbeir rcmra tap* 160b, 163b and 166b, 
. respectively, ai© connected w sroood. As iXtt Wt i n J. fee- power up* 160a, 263a. 166a 
[wrJrijMy 5c in fc& tame ha luwtfri pone in hi bacBiaaqi c i r c l e c o d as h i Bird a tom fe* 
c t i r i i i i i'f' i r ju r trf -rtvrt •hracfa ary rtrrlr oscfarm iulc v «is •wtarih. is the cue of throo 
CODdoetoca.i8 120. More pracmlly. the Kjlge^-p d pLaae. ii CracrPrcrse to the cfcudxa- of 
lymaKvy. SisslaHy. tbe i**unE tape 1 60b, 163b, 1 66b are oo-plaoat and dxjpcaad at nnfins 
intsTvali 0 20X ^ tibis caribo^nwit, 4c bs&cct p&& of cg -h cooaw tor 160. 163. 166 dopes 
eaiScjcafly fv fe e axial deciiDB to r eaHae fae gepeaP y nrnjonp axial displacccacot 
between ccpdoctaca wfr3e pcrnxiflxog the tip* 160a, I63aaad 366atobeco-pJooar. In other 



to the eaabo£sBsoc ofFTQ. I, H* power lap cad fee retana tap of cadi 
ictiiDy argued Oinc, r=y£ceIJ7 aligned. *a 
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oevBteSy Fof emriplg, Bg power mitfani taps 160a, l63t>of tbaco ndas s ot 160 ere 
t^i 1 ?^ itjgood r>ti*mb!y, Ac gjouudsd caadi of Ac wIihLm» ttspcBmUfaftcfaBibw 
ceiBag 1 10, as nhusraiod in FIG. I, to cadcr CP top tngfa pa trnri a J t way fcnm ftc pbrau, 
sod fteacb j niin , irr , j"c *ny teadcoc y for azctsg gpdgn cd capas&frw co oj iUug ef fects 



A prisspsd advantage is tbMt fix indudtvo cocpGqg is pefbnasd by ptsniJ 

(g-g., ite flnae caadmaoo 160, 168, i66)agcnbjaby aria^cqadgoct «o 
Qui fbr tfxe woe wwrt of xodsscfive cocpSnfr sbctrter o opdoc tsi lacyfiit nny be 




la tbia Gtostrviad a 
■ads of lymoetry of the cylindrical » 
inpet taps 160a. 163a, 166a a* tbc top of tbc antrum ICO ere spaoedeqe^y from ti«aziicf 
ty ;nm eoy of the cylindrical aide wag 105 aadfix>m«ach a&or. 5ms) e»y. theompnt taps 
160b, 1.63b. 366b n the "bottom of lie asTtmca 100 aas ipacaj ecnally from fbc e*» of 
fcyimuety of itieeylhiilrial k i fl± wall 105 kr! from nrh oth er . Moi'tc/vtx, c a st eondssoor 
160, 153. 166 ii ciDsmnriafly lbs vnar thage, tohgtgab&r evenly tpascd with myezlTD 
r.*v.^ otbcz about Cjc axis of ayisxncSxy. and ccbzi&ab&Ity of the case Im^lh fbc 
f^j**t »^»T»p^yf i^qgi »«f coadttsspfr ^a g input cbbxb capa ISb)aviB 
wtisaJ aKcaped wife one aaoHax Ctcalingrtboaxg of tymmefcy of the cylindrical side 
wiD 105). 



How the SafgnnidilM Provide* 



rQcapIra 



coapbscto ftcpSnsni of tfap Bii twi hi be o wre prih oowfast or i qpaa wria dSipbcad frcac ita 
■oeaesl aesgbbor comfaclor sejnjcnl in ihe direction of tne axis of Bymmefcy. In As* way tie 

nthrf dtrecdoo, so ttuctbey advasttgeocsiy stjcA towarf 6s p Juro i in the tewe b j t chanibcr. 
T Tm . coapba g to (be pjdsxna ta cobececd relative to rtr.vtm Id wtiicb ibe coda are Sat with 
qt npaal coupacg fa ibe dacs dcD pcp fOffyrft nr to Iba chmnb er na» la the ea fcoduncal of 
10 
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FKL L three conductors 160. 163, 166 arc displaced axtaQy from one another aotfstf&e 
bbJibJ ndn i ■ ! b bs> 6bwm tttaroct T*iir^ >i *?f Trrf." , ?*'iV'i ft gicuuaSy ^ tfac ch . * i j Okw *xiaj 



■ the type {nustmedis FKi. L An in 
cottdaJ pa 215, 220 frat fa cr . feaa th ree ay in WOL IX Hwh-mli » in dher BBbodSMeafla, a> 
jjitato imiIIiItJ oJwkA ii»w^n^y; gqy'bepuj'Trided. TfaepPWlBgdiaaii 215a, 
32Q> ex- {Exposed a 3 60 d egree a g gatll aepamwao r a rh odatt, a» are the rrtnrg 
aerariaalc 215b. 220b. A»hj4tecjbocfin«jofFKI I. <hc poorer tedteann tEnedaata rf 

fatftaaaeondons &cy aaay not beta exul dSgmocoL Abo at totflecaabofepentof FK3. 1. 
fa FIG. 2 die jjwtx tap* 2X5*. 220* Be m ft lep plane tnciiveoe to the axb wbQc the rani* 
t*j)a21Sbi > 220E'BeiB fcb ofto o i plane tnugv<jic to the axis- la ifae ilhrgTrurd pos/tioc bctffa 



tela b»<iag ♦ w jfS cigtf alope aofltatfbe 
215* i* ccfTkient to provide Jbc ajdil o2xd ter*cen *r 
a HQ. 2- 



.240.2451 



power ops 225*. 240a, 245a at 120 ratcrvals. xa the top hafitooraJ piaoc and ternm tap* 
235b, 240tx Z3Sb at 12Q imanrafctta Tig bottooi hfirfrTTTtnl plane. £j order tpfacmtaa 
a ^ i m moat of <h& radial digribotkm of plasma ka derafry, ihe power leyefr appSed to each 
coc of tbc tnocr end octer aattcauc 210. 230 nxafl be gpcasely or djffrxrrYTtjfly arforcaHe. 
FwSii* pcrpoas. FK3. 2 jngs MflgattwoaeparaEfc^F pewter aaoicc> -2S0l 255 cop ied tp the 
pwJoMa antcma 21 H 230 flgocgb JCgpecfiTc w Bpsdaocc jnaiA aetwocfa 260^255 
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rcT/caaioonriT 



n^oolrfpbasc As «u altonstJrc. F10. 3 I&stmes * coamnooRF power roarcc 270 -wtfix 

dxaJostpmBF power coorce 270 h described law to tfcw ipeesBcaiion. ft* p ri n c ip al 
ajygid^fcfcgltotepCTtriysrfrrt^fci's^ 

2X0, 230 arc is pisoc ban tbe a r eiy cstfre power lc*cb may be a^nord rstnive tz> ot» 
eatsier, TTte Lurajriive design of tfac toafripl*: caSl B3teraifBc2j5rfc»impodm«gEachxng 
end bafrmring m berppge -!bc nmkipfc cc£h, «m! tilt c*e of a cram 



Tbe efcvalicna] cartway vit* of FsCL 4 thenvshnw tfca discuSr radial oacfisurjiiaci 
of tteiCT=r«irfon»»2=sirrm210,230tm)cfitt 

icrcrimnj area provides more Oss) wrfficksrt xpocefbrtbepissemstf of tesqKn&BBcnxljTj 
fdecCTteovernagcf feecegtotasea. Spadfadly. fa exsngte. tfae- umpmann c coatnfl 
eteai<x»iaBy fatJadcdaanngDyccodigtre 

theta^llOstpccfacsootcodertyii^ Tkefewer 
spur 2S6 is a soEdri^tf cyfin&r ssmwstod by ltetoer»laB»2ia wKfeteaater 
^iccri,.*^^ Kc2ciss fltcicxi by the tnacr o3 octrr imfctiivia Z30. AcooEbspCatt 
290 waSss and canrsct* ihs bp wfesesof Ac <waally««o4oc^^ii£ea2SfiL2S3«nd 
has coo!jmIp«sKBSE* 292 t 



r baps 294 facxac *a«afic* HO. 



s rflhc Cal C*paacjiB*) type tend to bo du*ribcte4 « 



<£ss»wriy defined. Foe ewnmte. a^^tbcotfer^bsdfai^rfae a 
dtthaKrwnid^aftfcecKArsnte&as. Thus, ftese RF ccrrott fiewn* in fee oaasmmt 
cr fl.-cem£*a uaB tiave an cfiacr ca -flje canpliAt of iracr vmihigj: c/ tbe 
. Lilxvrbs, KP uiucffl ftoMrog ra [be buiacm 
12 
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PCT/CSiu/3tm7 



pi gjtjon al r**m rfrr macrasd aster sxtBxtassjs jSciad &endU3 powdbttSntSon 
cto ajt be cac2y cCTCrofkd by ebnpij n^v ring ibc. KF pcwor applied bp eacft coil . 7Yt» 
soduBBc t h e extettf id wfatefc they czc rfdfl fbeiadad gatamdm of tte SPifaid (and 



In capnart. In theejabcd^aeorfllBiiratod fePRSS.2*4,tea^eaeijdiBBO'nd« 
m ZlO, 230 nhoac pbJOTl ccaxtrcSOT ar* offtc: Crop each Other parsreDy m the 
d <3jcotioo(or more gsoaaEy fetfae dj a san i of tpccfaagp<g«k) bjw»irtua% * 
*rid!fc,ogyopd ftatof Ifac-diM coDdoet Dn&eoMetvet. Thu is best sees in rbc 
Sment of FIG. 3, cJaaly sbowinj tfcal in tbs barizgatiIptMe(OEXDOfe BCwaSja 
outer atein»2ia 230 




samma, co tlutt none of fc it * 
■Jocaooo* is in tbc BoayBBtroaal WMW Bisiriofi ed. above* Tbc CxBctis ta 
antenna 210 in thai a2 of lb* *F power applied to <be aaaer astaat210r 
cbejfc docraa "fan c/tbc kmer T ? rrmi 21 0. Thcs. oooe cf it is "wasted* at txwrior r*£*3 
locations- As * lecoll. far a gjvtn taiijc of dofTeiiiu-c* ia applied pewer levels on tJic- nroer 
•w«? arthwew 210, 730, » mac* ffn*tr afaift fr» T*£&i d 

is realized ibza ie fte cccvcobossl r ty^ 



Tact fe#tore pi ut ides a srest advantage ea the ***»■■■ i riy is scaled DpwanSy to 
sccomcmrt»ti> larger scow aadaetor wafer tdzes. As tbc anfor size jpcicaaes, fcpeggpaga 
nvorr <E£5 rrr|r to nei rint t fi s ti r J fi aui pfenaa 100 demlty scrota frfc entire wrfc xu/face or to 
adjust tbc datcrifaoooo of fiic phBM too deed ty acfo&s tfac a? aSsr surface. Tec radial 
dgcBw 8tto(t of pesos fott drj i tf i y bj silar£c uasasore dsfessdoedby tfac nn£g] dis&fboisao of 
die applied indsctrvc Geld. Thcrcftrr, sbsndxaf dis*rfbut>oa of plasm ion density can be 
rceiSJy sculpted by adjoat&rg tfaca£al dxetobooeo of tbc appl rod. "indncti ve field fruxo tbc 
sun. As wa&r size bxcreaaes. a greater ability id script or adfasx tbc radial 
13 - 
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of the opplicdTlFiruiiJcaj^ fb^b n^?^^ This need 

met "by eabnsfeag (be cfitct of fee appatfioaaoBnt of^fiedRFpowe'ljetweai'flie 
cuter uantt.'fair: W conSoiag wdxrf fteinperrodoatef airtaaai 



y nanow ra^ai tacatkga, aad(b)proridipgeacfa of tasfc «tfwaag at|tori 

y arrowed oaoftnttftK. Tba provides fix "basis fcr c^rfSccicIy gnhrxxd 

» aafl power cyj ccfi a Ju g i ap a tiB ^, «s 

edctriJ beiow. 

FfrwrhcIiireAgx** frrrgr «nd Ptifcr ActernJX Arc Mg^ed: 

AsmeaSonfldpranottriy mflgg tpmnfiiggon . the lacgcrtgiaaateai of fi 
>330d 




Thu*. file proWem is erfrrd in one aspect of £ 
QscyjSbO of «m* of U*s epcyinrr.TO. in fee ooter mroro 230. £a ooder to avoid acoooocaJaat 
nadis^kea m the overaE i&iacthrc ccccpi fa^ of feo iroix axfe ar n 2>C « grcoinr ranaber of 
ferfividnri rTBy*TlTn h prrr>n*^ tty- «tw mum* 7to fcaa in ft a inner nefaPoaZKX 
Specific^, haw wsem^ 

feceotg aateppt.230ba« ihgee co ajpc w wW> t^*c fiipcatad itl20^«gdioroBiPIGS2r4> 
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condscsond&IbiB > tnocfa roduoBd vdia^s &op is centred with &c mc of » t m o b g 



so. easfa hsvtrtj a pfaaitty of ia fc r tn ved cocdactott. An i:y>v Baloodda] iritr.tyut 
s 515, 520 wfeb pomr taps SIS*. 520a * 180 
*5USh» four ntoJa^ccndacto 530.535,540, 
545 wife pow op: 530a. 535a,5*0a, 545* tr 90 d=Ertfttnte^»lswiAn^^toihci»»of 



gives fc carma . AaiiBcrdrciihrpowgbm 55Qgvtrfyng<bein»cr anteaa 51D ii 
oonagarf id Ihebn^icteaa power 515a. 520>. Si^iilxrfy, eocc 
ixja 552 owcriyipg the cotsr law 555 <x»mco»ei3 to (he outer aiarama 
535*, 5404. 545*. A set of few bods 560. 562. 564, 5*6 ratefc**ib»o 
/ii hi disposed at 90 degree ml' j »A nnmct rrspcxxm gxocod taps to a c 
boosir«57a of ihc arnti 56a 564 opposing cot anther at 1SO <Jc£jrx infcrraii «rr 
contacted msct gnV.mu gromd taps S15fa, S20o, i npfc thrt^ *ad to cwg anaaaoa 
ypooad tep> S30faj 540tx Thoci ii B lfliTrfc t>»v o gp octog arcn 562» 566 are conn ected to tfap 
ooteramemtagroucd tap* 535b. 545b. Bor each one <xf fee pfaaj co o dactart cf * gfrcn 
atona in FK1 5. the powar tap and de croud tap are a axial aUsmscnL 



TVuTitLZ^ dc poww and grnn od txga erf both tbe femet ami fw iTfti nilr.rnar 
and in axial dSffustat^ ahheragh *h r» i mT ve ta rfwxf . giC Otc arc p otsttte is wbtci they need 
nd b p atjjnfld Tlas mxltzpa? condachn and itynnsooc ds&SQ CmSjsbbs «1jo BEcofsud 
sh^Dsd Bps bcfiJ* mSbso casb iDdmdatl co3 and ** psTtwao QBiTtijjlft crwTt. fTcady 
earplffyiErg. RF powtr injxn tn the a i rrjmi* and rnh Ju tu Jug OPO-talk, stay icacaacea, are 
tfcepocsfhflily of wuufcrift ai ra tr* jp the pltsma. 



SMc frr Sift Eofcngffrti Cfrndrewre 
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FK3S. 6A gad 6B ifcamge ma ftihaurtiwc eabodrnerS of a ragfe tdkr>o»d>] piorsl- 
o o n a octo r coB soan as in gfafcbHiepitatf condnanrc srenfletodeavalfesfaitherjpcBf 
cc£F niojcnitai iD HG. 3 ftr ottnpls). bet ntifagr segmental in2o psraSsl «&>-by-«3c- 
gr ^y^r 61P. 670. thee* ftTT* r g * t t^"^'' —if ■*»fr J » «™ be ftooflte tf ■* 

r rj - n v ^ rfftuBvfcfaal cafe by ride tegnsstad c oa d as axst ThtTOp new ufFJG- 6B 
ckaxty liowi how sncb p- gp ^-r^ comJuoans *rr> tjdc-by-*i3c racier £j» b=in£ fiirpla^sd 
cutHy in the dutcbaD cf &c rteyrVy «as 01 0 iUastmwL -vertically. As is the basfeftved 
mbodaneont, tte by ride ptari e on d uet nn i of a fyven aaw «ne rfao lyggBBtrieaDy 
Knmged aboal sad* aloag bsz^al palbt rcbstautiiliy paralld to ad; otber. One of fee 
r^rr ^^y^ f: €30,620 fcac & di£fefly bry=r Judical rtafes-tfuo it* trfbtx, so UuH :be o o a dos tor 
CtOto-to inner Kginctt igxf <h^ r , "t'*'" , «" r ^ ?ri4 * n*»™mr icgman. Tb* ede-by-cide 
cocdoL=qy» 610. 620, ficidkm. however, ws. ■ oa^e agtraoa because <nc cto«Jy spasfcd 

f^^n-T cr^rm 3 fa^m- r^f TO fima fhe teinen cf fls coadasars 6Kk 620. Jawnns 
impiP^^f^n. t^v. H-k»»r^ f-«y he «. Wee m 3P tbata tfag mnrtnctrr thidfceco cT g 

Galea »£ 



HCJ.7A ffiHStrett* hew two KdaokU] t 

s af fie tyoo SbUBlsdBd in FIGS. 6A *nd 63 jnay fee osed tc fee ifiQST end emter 
staI»oflb*»oi«andc««siitoiri«rfF^i faFK3.7A^so tanersntasis 710 
tofspsH-afsJc-br-rfdc fiokooida) cccducttsi 712. 7U lrfth power tsp*712*. 714* 
sifts: top sad mora taps 712b, 7Mb silfac bottom- Ano«fcx«iteain730coori»»of fetff 
wfc^by^idt sofcixxo*! ooaUrtcrt 735. 740. 745. 750. oca h**ia* a BnaDer xmabc of 
cwdD<mtlnifaMafft»iBB0S9iBaaa7ia. Tb^pc*^ taps 735s, 740s, 745*. 750s 
■reMfljs «op codtfaerrsmni taps 735b, 740>, 745b.750e«ra«xtte boaom. Tbepowups 
of tta mscx ccd ccr^x »nicoLai 710. 730 ire -profer^y txauactod to dii5cn=nl-pcrp^r outpat 
rvrrnnrft so tiprf ttee pcw=r k^rd* may I*: iLdjcsiwJ diKcrtniiz^y. ThU jaay be 
aacpapBtbed using «a»p«T*ip. power *ap&l*a or > oongnoa power supply cepgg-ate>>» or 
(ESetaxSaDy a^usaiil© oo^job, ts w2D be described below. 
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EEQ. 7B CJ nitrates tvmioo of fhe enbo£n»t of HO. 7A is which lbs xsastar 
rfr ftt i^ .w j-P?Prn I10.£rtbe3-ihanbein£ Eal « in 8» enjbwhnxrt of HOt 7 A, fa dan^ 
rivycd, aad fbe gcxprrrfrd toleocddttl tnsr sod orrtrr eoQ efflsns*! 710, 730 coaJbra to Jb* 
doaa-dapedceaatHOcfEKlTB, Tta^eaA wie a o igatcoa 712. 714 trfifae fang 
^rf^mt 710 *o6 each c^Wim^S coQ 735, 740 of lbs ocEfx amium* 730 zre wocDil to i 
spojsd oaSix. or hefied dose rfape. fat which the lower wiaEngsofesdjcoO 712,714^735, 
740 bavc » gTEaer (SgnctBT fan fbc fairer wrafctjgsof tfactxriL Pnefcabty, the coated 
unto foltowcd ty flic coils 712, 714. 735,740 CTC Ofl#uuil wifttb»do oy - rtyM cc>Bas 
110 of H0L75. 



Tomog tuer and OjierFlat Gefl Antenaie 

Fia f aZhsmftss how a Bat Ted« of Ibe fame/ «nd enter xaisfcavcdcaelsriesaB 
way be m o difi ed tofcnetfagBno Mtpbrisxdrfi taptfcw iWMUMA As bitted 
mWirynf of HG. 5. Ac img aniens* BIO of FfGu 8 has twolnksk^^eoodaetorc 815, 

x 830. S35, 84a 84S The 



Bl^S2Oim£q»Ged»tlS0ilemBtBn«ls. ThepowarttpsBM*. 83S«. 840*. 845* of 



S3Qb.835U8dab.M5b. A* in thtajAofinau afRO. 5. tit iancr aod outer ■mam* ? of 

t**iee as sissy iadivi £a il ccodPOOP as the facet astcsfla, whose leegtfaa axe tbecsfoer 
cbostessd pro pcgttojMttjj y to T "^ rM ** 1 - fadSvitfaaii iadutfanaei without i^.jTfirjng tha 
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?rrfrT?^^ ;4?>, ^mrfcrw'd Antem Wift 1>rn& CcffingK 

FHi.9 mustrsicslww aplani»ft*cccrm wtettbtexEiig 110 is domo-«haped era 
h»u the (^Wricsil *ca*»cWal fanw ^ octer Brteamas 5ia 525 of HCJ. 5. In HO. 9, (he 
enter atesu 523 tests as m outer aoe&oa of fhe dame tx£lin£ and therefore is xti. 

tsia 



Fia 10 ffiastratrs a vemoD of Hut 9 in wbfch *e omer ««Boia525i»iDoefiecd» 
to s Cori ot m) afcm *S ^ V tbtf "dP'tt wj£b 1lw sloping *nd u*_'M^jf >m ifoil mrfir*. of Itw 
ocaer sccStm of tho doroe-rfa^edecafiaj HQ. 

Eia H ntetnnaa«sionrfHa9in*-hkitbetUr^a 
is menfiSed to be so «at=na» S2S" hftwnj xn inverted cco^jraioftel*!^ toil so thrf the 




HCL 13 CLkucma » vcccioc of RG- 9 to wlricS rbc o 
fcrwdof &c cy^tBirical »iitwaD ID5 «o feat frmirc-irfs the 
ovxrtytJg the celling Jia 



HO. I* Efasrac* * vemoo of H0L U m **aoa tbecefitog JiOi* fl*t- 
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FIG. 15 LDtiSVntrj * version of FIG. 14 io w-fafefc tte teacr trrtennn itaUst 
hn a te g y tdyraM caadnctof cofl anana 1200 of FX*. 12. 

Cor<li:mn*tiS=iltJvhig_w}tfi St^'H' 

FIQ. 1 6 ilforaniics * circle wDseaaidEl caS uutemt 1600 hsrir^ boA tht intzniio^jj 
dcagfbod Ao*c ^rifli Tritnaa to HO. 1 pd tegaeBiaiy doaibed above vi&ieieitace to 
TT0.6A. The aairuu a ISOOofFIO. 16 cooststt of » fasncr e=smatt 1605 taring two 
uJaVatvcdpgaDd eoaJaetaCT 161 tl 1630. Thcinng-srgainnl 1605 bcteogiiDy atwta- 
oocrfostoTTpstoa ofdaciiflerteavcdtolgxfd^cogof HGL L Ifeeaticacft of HG. 16 

^sira^tet^tocdMvtrfp.nawc^^ Tteootarstcmmri«3Q 
is abo ft two-enndnsjoe vcpjjoa of (he i rrtrf fcwed •bfenoidsl co3 of FIQ. !• lis* tap aids of 
eftdkof Ibe ccp/ factoj sfaHOb 16 «t povrer tape till of ttfefaoe co/owotad (l i jmij ji so 
faapeda a c cmtfd b acfrnork 166D to «nBF power cocre& 167a Tbe-Umora ads ofescb of 




1600 frao tf» deralianftl *fow of FIG. Ifi. FKL 17 xbowi Tfcal fee power »nd grmnd tap* 
1630a, 1610b of ItefarxTjeg^penft ccodasTof 1 6 10 «m vertically *Eg>cd rod mscfitaity 
- ISC fasp dg v titl^a Sr aligned p o wer asd tAuujd tnp» X63Dq. l&ZTb of tf» ccrver aegmc j e't 
o rij e r iattetftat wTTTt eo ndw tar 3 620 . XAcwfsB, Acpona sod ground taps 1640ft> 3640b of 

the outer BCgDoaft cacdpgPi 1640 are TaticaHy aligned rod MceSetby LSOfrccn the 

votfeaOy afigned power aad pound lapf 1650a. 1650b of die oottr tegaicnft other 
eoodactor 1650. Ma c eow j". the opa of ibefenerBepaeai 1605 gt located «r90 ralrtWc to 
fiw tape of fbe crater Kfoial 1630s. 
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A pows sociae. Iwvirg « least two d 
rcfajrsi co focriossty IS fci* xpcoficJtictt, a&d is asdOGCd is co-pe*a3ioj appficsljaa Scroti 
Mo. 09^4377. fDed Ajrf 6, 2000 by Bams*, a al cr^tied 1ndi>csiviJy Coup*"* P^sm* 
Scoter: with Cottrm£Ubie Pottct Depend 
kcraa fcy irfareaa in ft* eo&ney. FKx 18 il 

IfijQ coapc^d girongt ia impednvr matr-fr nawoA 1815 to » cak* eapadtCMr IS2D «aj i 
vsia^ shoot cjpoebor 1815. AfestRFoa^pcl ttrrotstf t83Dof 6»nra JSOOfc 
c orrrrrfff d. befwuu the traftfe bbCwcoIe 1SI5 tend fee mict fJ 7™-t , * 0 f 1820, wjufe * ro a rf 
RFos^attentiul 1440 it cenandtad to the mparts bde of te testes capKhar 1820. 
A3jnsiiiis> fee varuW© Bbsot ope&oa- IS2S ^^orticfltttnanpawerto ooeMtpaasBdadar 



1S30 



the ofeex. d rprrafir g epos fee ajjnsttPcT*. Thoc fee po*»a V*d» m frw? tv«a 
fcgngma it aTTCrarortrro y adjoftfrto. As illnifctoflia FH3. 15. d»E=st octprf 
aS10w^TfaeodxT<»qptttuxixmtil 1840 is 
1.525 of HQ. 5- In FIG. 19. fee CennuiAls tlXX 1S43 AiecrvaecssdtD fee 
faiiwroicsJteie^iiBDtcipe^c^^ |o 
FT3. 2(X *c oc^nx temnn*ls 1$40 ara iXKmecdsd tD fee Cat fcaerxnd ootK 

SgJa825.resperfvcJj.orHa8L More gmer^JJy, ti* feaJ omjxa 
tof FIO. 18 rxj be used *-ife any pl£cn2j«*ar ferrfceg inner md oairx 
• ntfriuir sn! fee taand 1&40 
. Tia* a cue afe** of fee ludm h**ins inx-aod oc£«x 
3 15. 
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Tfctt power c oe rc e saxy hsrc Toore Sma two tiUEu entiaOj a^ustzhle oatpat* for ose 
^ilfaisasaOTbM%ing mans than two a n t enna - Rrrs ample. FIG. 21 nhmrstej » pSacaa 
rey3=y taring m fr inux ivtni^y pi mtena gift. «n ra t rrmfdU flfc sateens. 2120 
and octer aptcnia 2330. Each of tfcae three entnuaB may be of ray Type of suitable eaa3 
yr> ^ i><» a such*£«.0sx arsflJenaiMcin^cosjdBciuj'EPO cabcmiv « flal or colsxaidd 
idczis*Tsd parallel eoodoctor satcxms, solcaotdz! oegccB&d psxHsl eoodactor aasena* or a 
coBzAintfion of -J**^***- «f r«. w .i}r. r Hawwc*, in (be eatibedbaes* 
Qiosazatsxl in HO. 21. lbs inner ■zaama 2110 fc the sdajtASA itadsxvcd panHel cooAacisr 
antema 210 of Ha X «nd tnecagedigtc natsnsx2L20 a fee cgpeutra! nd mm tea » ad 
pzaBe3coidBCtarafiiaB»L600ofFia 16. Moww,boi»BBlia» 2130 saber* 
verajpc of dao tsgnysfcid and n^rrit^rod pcraHeJ mcflon ar catcan* 1600 of RG 16. 

FB3L 22 ffinsfcase* «n BP pc*»c searee with three difSsraciftBy sdjnmbJ* OBtptf 
trTT-irmir fv cse wiih a throe-antenna plssma rea ctor sect as the Onrr-antanD ptosis 
T»stErcfFia.2i. Tbc EPpawTxeocraofFro. ^farizxfciM 

* match BBM«k 2215. fin* *ad tecood aeries aipadiKn 2220. 2230 aad fixate »d 
grcontt TaAfcae ttnm i-y^imfc 2240. 225a the Test variable tfacnt capaator 2240 tearg 
«rwo=sc4tX7T»ibeSr=:iierk*c*p^^ 

b»:«coRB«^iera«^*seondseJwca->a=^ A felt octpottatthal 

7?*q tr p^ mvr^ between aepwadc32JS fte fLat poets rj> par*nr 2220. A 

rr~Tp-1 p-ffrtrt trrrmrffl 77M tf r^rrr^*^ <k» »v*w i^witnr 'Pfccn «™1 dig 

Bf mnfi capacitor 2230. A third odpot uiuhud 2270 is wmxic ft u d to fbc other ri de of 
tf»c ccood *crir» cspaciicr 2230. Preferably, Aefigi aapottenntnal 2260bco iMsaed to 
the power tzp* of the tuner. ansaiB* 2310 of FIG. 2J, tenoodoB^wtteBBndSZSSis 
comabd to the power of the bjteonedi ess an*^ 2) )0 the thL^ outpni tcrrmiud 
22T70 is eacnecisd to ibe powac Tips of fix outer asmns 2130 
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FH3. 23 ffsstratrs « mcxTfi eg T^tiaaa of ft* tincs-agmHal SP power totm*. of FIG- 
22. ta irfcicfa the fotf cgig* end xhtcl yay a ri lco 2220. 2240 «r comrorttd ic praQri uiQ> 



{npnstics, ftfe^rcablc £m opuiloo 2240. 2250 m adjusted to ap ^ c ^ tjoa 
tssbsds nu&al dxc&Qru&os to be ■efscrcd dsgMBdk opon lbs process bans pcdtansdn Per 




tbe applied JIF field. Has 
capacfe c ra 2230, 2250. 



is earned out by< ^MPDa ttflf the? wSafclftAflai 



Ha 24 

]00 itckd^t the «»lc4 oocdiz&urj 160, 10,366 **; 
tytBajsAjj CTS bo r tfxo tirjng cixulflf as in (he 



A nmaheg ofpaotdsnx is Ac wxtittt h**r j ^g"*^ | t '* r> *mn ^yy^pfiiftautf Twr hffw 
no** bocfrowcrctSBC The w V aoit h J ftcocD-of ftg jaHwaScpa c8c*ac* da>t ffigcBCj tf ftp 
■nfesm became ir a rft pojt\1*»~X^ ec^ualuL is diiptacsd £ronz Hs nearest neighbor CBBBfciCSJ 
yfemrnt §gqcyajfr in fee pari dge ci ioo. htjnt wy flfcaaagaeciaHgetaidbmrtiftto 
Bufioat coapltog bctwftea ttftc oadB c tor legngant neiatfaa 'TtgficM ffifBCfioq. bo fcjfrfccy 
advaataggocsiy reacfc toward foe pbsmi m the reader Atrober. "ftia.coapJinjiDtht 
. j&ausi k enhanced relntri«c to designs in whack the coDc Are vnsh umtj*nl ccoplmg in ti*e 
rtofl 
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ytrtmSy pc>7*di»I * r ytt^ beyond fc<tofftDfinacan rfart^ E ftCB3sch cfc Tim, fas cucmpJe, 
a majority of &o SPppvQ ip pBrtf to di- uusej a ^ g j i u* rirTinrtft fate ihc rfcurftfJ from the 

dsCECtC TW&tv3 iff tiv WTfi'l l.TtrJITTM, tfttfafiOOQACf it IS *WBtf Mt feUgfaC ffdjflfl 
))»"«rfnnt ««.tti fTw.rj w»mjifumjJ M'I 'jiiia in iCSOPpt^HW^ Tfec KXBDC hOD AO 

maattothitl ptjcrifr of Ac SF |uwu appfiod to tbc aner entasis ncBeie* fins 6c 
imgte iB na d B radfta of the ipneg jnTrrma Tbot, ucocaf it b < **Hjlsd' « ahnaradU 
Iocafcaax Aii.Te*oJt,fcrnf< r aiTMngBaf differences is ^lalnc? |iowlpveb oaltebkos 

sniffed tbn Is passable: fa l&fr ooavetniDnd «bcs. 

TMi sspoarcf chcisrvnmioc Itpaaiteolsly stfMSUtgDovsinpnwfidiQj n a Sfi o o soti/tv 

isrearfDj 9caiibi©Tiptobcpd 

Warcorcr, even gjujm scsU&Gity if f i tanl ii rt fey enptoyung as cveai potpr wnahcr a 




outer mean* idaffr^ <o tbg fatter «ntcan». la crisr to aroiii* soocarmnrnT ar.iuntf nn ia ihs 
ovrnfl {ndiicTj-*^ coupling of tie naaa- urstxttfl- i frKC=r nrcmVr of md/vixi^I coodocton i* 
provided hi tSe umtci nirtmirt Attn ift the htPQ" Mitmoa. The gr miu im nvhtr of iixlfl r t&itnl 

tcoglh in Ibe ooter mseow. 
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As an aJlonafrre to the. hOcAexvni p!wi) conductor antenna. 0* ■egnraSed plan! 
ictor mTfnrtft cnjoyx die advantages afiho bccricawd co o A tdar mean ndas bo 
pppHeioc Bted in the Ta ri ng confifit gn l Soo diadosed «bot tpdpdSngtbfaaoWri cr ^"thit 



Tbt «c5 rooi i lri citerterred cut} segmental ffonrfn i *t ot aitr j»t»c t£sdoesd above 
|crfinMj inc lud e- co-piaaaf poam tejTS is co> an i^w^jilimv and co-pla n a r raav: 
tap* in BBOShn- (e*S-, a loweOpiznc fr eacfc ope of the, plan! coorirytnrt of t given 



y « ea j Tl y, ali g ne d along 46 axis of the coiJ aosesns^ thus adVunageondy ssnplifyinj tbc 
ccaJganafon of itoe a&£ssm» 



d aC Of the f oce yMiig ad r umag i tt cm "be 
provided c mfaaeootly te Anscueplacsn wiwe. 

"fftfleftc pwwtion b*> bees described, in detail fcjr specific xetccencc tojUoc etcd 
fin fcoJ incflfc It ts gaduwocd flatf vja i i U ki j /t and mndj JjcaSofg ffaegpcf Bay be made 
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PCT/C5MW0?J7 



WJu: » 



I. A plasma tcaoar Ear cat wiA. t supply of RF K*xrce powor fcx-proaesiinjf a 
a vb'.jiuid c hsfcg bsving s cgflag &&£ rtrcflnlny sn sxis oT iy*hfly_y. 



pccooo qf the atSng od n >oiwi s iTt g s fss pdat*fity cf c mfaQ a cs wtotf aboatfteab of 




2. TbaxaKttvfrfChnali 
cacti ooodocSof bciay Ua i -m imtrrt sz tfisppoeoa of the BOndMccoocar aSd tcppfauosnfl s 



i arroi* caid top&ad boCDCC points of nar h of ysid ctwyfaetnrx- ■ 



3. Ti>c iMCto rf^Saiia ? w hasis sad top poiu to Bt own irrtn d to 
le g tasfll of mdRP yo*wcr Mowndntdbsstn yud T ds aro yooofisd to as id redact tbo 



4. *!>■» tetcUf cf Qani j > ia «"'i**»|«rt<^t» ktb **y '"^y <gtp»»~»<T from 
odd another fcy aboul 36QAo. Wherein d i» tf» oesabcr of sad l£^ssod*c»c»of Itoooii 
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S. The- rcactryqf Cbdm^w lga e iu aiA 



«. The reactor of CUhn 5 vbocctn said pcfcris oo-plmsr tsd lir ia said 



&. Tbe sbibAoi sfOon T wivucu and IvOwtu plane is Deadyso^lanirwffli • 



9. The tuctsr of Qaiai 2 rtearfn aid top anfttotexa code of each of 
d pzrnCcl Id ssxd axis of symmetry. 



IQt The reactor of Claim 1 whseSa saidbf2ici3 tnl'ttrrtdt rfsaidpfrgid 
copdast cfi jdc cyHndsiesL yriri fafenl <*i tw>1 T* rrn the ffinmrt/a* of &sd hefissi 
w&oc&y tbc coil aotsnsa Arfiw £ aright eyttn drr 



II. TheTcautm of CI rim 1 fatfaw o o p pR stay p fasnw bus RP power inppjy 



12- The rt a o or of O ai j n 1 wh e rei n, ssii piagaa soasse pew 
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14. Tbc meter of Oaanl fcrtfagc ntnpdri n gr 

d fa^r fyrfT BiHff u^* uwvdjinj dtt flriTfny Cttrwmfed by cud. ha ring * 
Igterrieateril^tfaaa teg fiat « ata»r d ri in^gcjvrd cmtdmaor cpO »nftTTgg. whereby said 
frra aofcaoula] ^^^nta^ved saodrcflx cool *afenn» b on oc*»- oos3 Wtrra 

power rajpSy connected Id said fauo cell aqteaaa «ber=^ aicnape£tvcKPpowTTl=vcb 
applied Id aid izxacz tad outer BBteEMK Arc difTejanfaaT^y jflJuEfihlc to control ncnt 

16. The *t=actcr of Claim J 4 wteteio «aid fell KF plasm KSnce pcx*ar tcpplr 
caap rt sct twoKFm^nts having differentially ttQusb&ZefowcrleMcU, odd of uu! iwoP-P 



*re dlfifa gntt uny adjrwrt»hV to coflttotudM djttnbusw© of Ac j^ipSed RF field frots wdd 



17. TfceTras»oraa^l4«te»*teimn^ 



of said fcitpfcjn&ry of confinstarc CD«boncaed acctnd^^, «o*t to tettiDindactri* 

18. Tbfc reactor of Claim 14 »focrcip said bag- cmpgna encufcriva a second 
gojcnadsl interleaved CB BdocMf coS aatcim gv&iiyxm ftcceOns tod coci ^ i ism » locota 
pjin nlrly of coodscXrxv vuuc] »bogt npd gaga of 'ayimaetry in u-mm nm ; hdica! jcJenotds of _ 
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19. Tb&TCBctor of Qtcp 1C wbcrsoi ftp watthcjcf stjJCcttpjgtfgp of 
■LiLUL cf taid ooksr ncsct it gr -jrr item fhetcssbflrof ssid *esam$ phasB^y of 



20. Tbe ica=tar of Claim 15 -wberro the ociaber of grtf pluriKly of p*M^ 



tec totfadiw iocImob ofpfalortflf iBflani if kssLseam tfs£ of said inzEf a 



ZI. TbcnMK3arafCSaiin20 wha-an tbc mndber of saiii socaad phcifity of 



23. Ttexcastottf Qaxr* 18 «feerem cfa± luteal d 
plnrulitj' cf cOM&g t oa. 1 of said o 




24, The reactor of Cliim 23 -» 
a» ice cyiirfiwl. 



4 plstifitiec of oondocton are ooca nl inner radii, xcxpedrvdy. oveslyinj pecphssri 
sad carta* rtpcos of czud clu r aber, rupoUivety. 



28 



SUBSTITUTE SHEET (RULE 25) 



(62) 



JP 2004-509429 A 2004.3.25 



KTrtJSnUWfn 



26. TbcTrnnnr of diri m 18 tttona: 

tjroi imcr coal Bateau* lies befVMsi tap Bid Uitairn jtsosr plates gzoezally 
pqpeadLadar a> said an* of synaacgy, flie helical soteaoid defined by each oooaoctoc of 
Bid inner aaaaaa* bshu tr na&aatad n c top poh&of the coadocaacr pear old top nag piano 
tsd itooom pedis of tfac coadodoi ocarsaid bocacp osdct plcnc^ 

said oclix cm! natem* £cc between top Did boanen carter planes gczenUfy 
pc K pea dBgdar to said axi* of ivuimcLj, Ac* hsficaJ sotntoid defuyc 1 by rrrfc copd*n-tcr of 

sodahccuaD point of the ocodnsor near tatdboctosioaierplau. 



Z7. Tbe tractcr of Cbtha 26 wb^xin: 

laid top p cfac s of slid f»p*r r as acan a are Q a g n S g S y displ a a ed ftosfl bob i caber 
by *h & tt 36Qfo, * bgcfa o is the ocafber of *aad phsal co nductors of ate onset coS atScxau; 

said top pocots of cajd scoot asttesoa tc axigclatSy displaced froso one jaotacr 
by about 360*0. wbsitao la is the uti!3tf*T of sav } phnai o u . v i m lcgr of the cot) aalruaa. 



2S, Tig reactor of Oafaa 27 wneresn; 

sod to tt oor ^»>IiU* of aod. one q i ta uia arc TOgnladjr dapinicd from otic 
naofiarby ab«xi36a>ij, wbaxto a is iheomaJxrof said plica? coortrvrars of &e oaicxooE 

I said bcoorn pofans of ssodimEraaoaxoaaxc aogolajiy displaced from ooc 

I a ao&er by abaflt360ta» wlc/taa at is the. ccnibcr cf saidphaaJ cocdDctPrt of fee inaarco 



ilu i » ^/ A j-wll cj to su s of syuxactry 

_ 29 r Tfre reyaar of Qarr .2S farther c enpe sity 

aofcggf aanoSa rRFpcwHor con ducto r but in said top taTcr plxnf. «nH 

I to said 
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* T>Jwaw ' i ■ r ccMdnrfHr bcs xb Bill £cip hav j&bb and ba^ijqg ■ 

r*-iiDB jc7*^aiij fcs root g • fttrt of aa ^ uu'ist fiii-ma. uHS tpppsmcc cfciid CttlcyMtantf 



30- Tbe icxctar of Quia 27 wtc^ji pgo bagga! :i«u*Lyft: of » «ad wfecreya 



31. Thcnac 

flpiHjf vi£b irspod to as axes a£ sjncoetry of tstd n «■ xnt wod wim t npcri id ooc ■uaclcx- 

32. Tbe it g. Jui of CLcv 31 *b-*tim said condoccos* tie cveolj tpaeaJ «dtb 



53. Tbe icctor of Cbao 1 y larcifc the c a ai n zSm of said mtr s m* <rc gtwafl y 
35, Tbet rtlrr of Qjjm2y h*rrin said top points ere axigiiflg^y equally spaced 



SGt The wactne of Q*«bZ wtmmii cmjas p oafig g onetof gad tap ml t i fuju 



a vaxwq efconbo tnndsga ccaEo^ *od deSnrng k ipo» of tya MSB j» 
4 WaAp jcCO support pMBStti witUio (be chjKubcr; 
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a fat iq M* anirt a l BcgaMPWai oofl aaBsuiu u wajjl ng ftr nrUng tad 
eoBydri^ ifiitlphrtBircf eonto ti «i w ou nd abomftgc«of CTpmcSTiPigpeetiYg 
cccvxraric ttdoAjy-cde farffcal Eotanotda, tf» coorhirarrt of aada bdiad gflcraid befog 

theoandnaar of fl»acg^otohdiaa»oieaoid»iB« gitcfio i tnagwsaftt&nidma of 
t yjuun4j y T ash of pU co o dasto o being adapted for OQapeslxon. acres* cmd tjppJy of RF 



38. Theraictnrofa«iD37 raxehi c*3x hcEcaS sateoii fee «ataE» has » 

39. XSa reactor of Oara 37 •fttoeia each of tbe a cjmented onadnaoo i of tic 



4a Tbft reactor of Cbaaa 37 itba^gacqTimiTrmBctbetweEatogaad 
MTnmjHirt gcseaQy peperaEcainr to said ads of *yranrjry. (be hrfKra i i Mfcooi d defiaed 



eooa B Cte d anon aaid lop and bottom poteteefcach of asdcoodaolot*. 

4t TJ»n=*torcf Oaim 40 wtuaran aid top point* «ic ocoaecied to an ortpm 
bsiaisd of saM EFpowex source «ad cad bcrttom points vb (inndsdao nioyedocB €i» 
eicanr potent aearvaid ccEng. 

' 42. Tbe reactor of CLctn 40 "wiKreni said rap points tc naxBlrfy d£^2aocd fron> 
oce another by abed 36Qta, whewta » is tbo number of Budpla^«wi»c^of thecofl 
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43. The Tra ctor of Qxxm 40 wherein 
ease saatbcrbj *ixxtf 36Cfe, wtsran o b 



45. 



x of ciaiin 40 wbcran *ad top powtt ne eo-p&mr mi Ik in and 



* of CUa 40 vfaods end bottom pofats re cfrfbm sod lit i 



46. Then 
dice of aid ce3i a j. 

47. 1 



r of Cbsm 40 winarm said sop and faaczxr eadt of eacfe of sod 



44. The teacaar rf Cbttm 37 wbgeio tod b&aaJ ^Vr^tch of cad pbq* 
Knocx are q ^1i k 1;h a l .nadl atry K o »j<i->»ii>jitwi daacterqf aid beo 
yfasoejy ftp oa3 manna define* a right cylinder. 

49. Thr rrry nf Chna T7 fia J u l cmnpf i i rng t plana PIFiy^niir tappty 



50. The reactor of Qam J7 wharaa «aidpfajgaa aooroe pcrmer ezppiy CQCj;ntae« 
B«opiofeltP flcaeroa r arf to faoptv a^r a^ i & o sawcrt cora 
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52. The i = Mihx uf CIittti 37 farther onmrri vp g; 

«n tnssr cofl Bntemm ovcrtying the ceiBag «nd KcrooiidBd by «nd hmrxag ■ 



S3. Tbe reactor of ClarrD 52 farther c oaa p ii cfcag a saccod ~RF plco» »ocB=e 
pwq repyfly comoctud to caid taM coO cpicac* ■wtaCTfy fee respective RF power levels 

ifistifbistjmQf ttis sppTsed RF Sdd fion vd inner sad obsb antcDBas. 



54. The r r:.a trjj of Gaito 52 wherein terd first RF pkxsna. uume fww »«fp}y 
<vrmpri<*-t RF^rjpmr hrMng < j r rfTr r ™^« i n y aJjuETahfrv pows- IswrJ*. one of cak! two RF 
ooflpctebdageQCpestodtowdd cater mtaM«^d»o<totafngcccnicctadteta&iaBg 

urttencj, whereby Ac respective RF pora isreJj; nppBad to ra^ paagy md oulcr ubamsff 
are <fi£Eereadtfly adpatahfe to cogged radial dftTnfrrrtnn of fee »?pHcg RF firid fraa giid 



of Ojlo 52 wherein ttie nacaber of so d fust phraliy afpanSd 




56. Thfci c M ctoi of C ai ro 52 wfacroa mri wwnffii 
sphenoidal Bryrtfncrd pangs! coadnctEg cqj fcrirgpa ovratyng fee oafaig «nd ccrnprnhig « 
second jphsrzliiy co o dacta ci [ 'wooi>d tboot ai£aXH of symmstry in o ooflcn cic helical 



pC3 p es s falg to sszd SOS of synanrtry. 
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5*?. Tfeeieactatof Oem 56 wbcrca fhc atmiber of told fire plcxa&y of 
oC«o3 ogtrr giro b gnawer than fljcpnnibcrof suatf loeondpfaaaliifr of 



58. The irrctor of Q»aiS6i M'rjTjn the nacher of cat fiwt gtonSiy af p rM 
ooadoctcn is gr-amr thn the matibat of sad NQn6 ptcrafitj of parallel contfactora aod the. 
length* of said fins pharnlny of paraBtJ uii ytur tr i e s arc t h oi ti s ftrf aeccntngiy, oas tD briny 
o of Mid outer mtarac jiIemi ncsqr tfc* of oid nmotat 



9. TW. ir*nar of Clem 5$ vfazrdn fbe number of t*id cccoci ftteraSfy of 



6a Tht rr-artnr of OLcm 59 *rhexoB U* enrnhra- noi fixa plciJhy of a 
it tsrtx fee toaaber of t airT i rro iid pluMkLly of co tulm 4* » ». 



61. XbeTeaclarora«m96 
t jea^ei.t rgei iHi.u p' mc E of widf 
coooa pp polm r t , rn H " g of coodndort xnaffiyiicd by the coodBSar & 

•ppSsdiirBciiL 



6*2. TboieactQrafCU£D}6!* 
us jo* cytrodncal. 



T i pd ESxd Hid CC/SBC 



£3. Tpcdb wict of CliTTTi 6S^fccreai t e d I ftrj J daylio g a * r t> of wed f lirt and 
sccasd pJarafitk* of cooebctooj are outer «d iansr imffi, rajffjectmJj, ovoJyiag pcripbei*) 
wdctam ptfoB i cf sm&A chamber. i wpectf *tiy.» .„ .„ 

64. The i r j cfcy of daiin 56 whu&ia: 
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ttxA XBBU C Cfl CStO 

perpeajficnliir tD said sos of vjmms&y* tt* ttc&cal tcfcooul rtf.fi malty c t cfe co ftd o cl i w of 
said hma entExins bcfa£ tmnln aaad *t a top. paint of -Ac o an d oa ar nea Madtcpfaaerxtoft 
andg txQcm posGt of fee coarfmor wear wmLpopobb toner ptoaci 

pflj QOttX COfl BfllSS&ft fifiK DCtBBEXi tOJ? 8C(l DQttODl THltTT ^ffnTf gB0C32y 
p^^w^ icri.nf rpmmnj tfce h=Eod «^gav^ de£^ ctmdngj of 
taid <pf*»- njrt+m** Whig trniiriwted «tgtpppwgt rffte fo o flt t f i u rf' pear $stiS tppcotef plans 
end l bottom point of th© cofciiaotor cear nid botiocn oatrr jAmn. 



65. Tbe reactor of Ctun 64 wherein: 

t-nd top pacits cf cstd octsx otrtna 
try Abocc wbaria b it &e zazoobcr af 4332! phzi3 c ce durt o f s of tbe o 



by *bow360rcq. 



66. Tfaeicactorof QxmGS 




d &Bctiwii parallel to dt af symmetry. 



. ^T? Ttctwwtor of OAb 66 fu rth e r ooajpfisiAXL* 



ntdnrs rtaemlhj tbe ekzjc ns thx: of said m^cr EUfcun, aid tap pacts of said macr artona 
beB^cD>sioetod«»asdiaaeraaBnlvRF power conductor cos; 
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«p qofa BcnnlarJtF power coodoaor bet in aid top adgrpjjaemd having a 



A to «a£i oattr sassier RF power i 



70. Tbezeacarof Gmm 69 wherein said -d 



71. Itescsstorof CSznn70 wfcercms 



7Z Thcradar of OximTl wferriM *iwd Ceding and raid Veli=»l Boicno«ix *rx> 



73. Ttic in fc fl K erf Claim 40 whexcia crid top prirrtf t radbeczampemns ; 
h respect tots j 



74» The l < WCt OC of Q "• •' • 73 wfaRSn oad ocodpstm *ic ernOy tjiM a£ V3& 
to asc K poOot ml wiflj h jijmjt to flic sxjs <£ syjnmotty end ate of" wh rtnofaally 



75. Tbe re a ct ar ofQejp.57 ■ Uuciu xaidxobxd 
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76, 
c/Hadsr. 



s vkvrb .dwribtv bsrsis * odfioj rod ^-.fining as cii of sysnoBti y» 

sn ocBcr ecQ irtfr ■— J> adjaaest (be chamber, tadd oaar caD nftnu 
ccqyrigag iSntphctfifr of eooduciatt wound cymrnrnicaBy sbed jbc arix; 

so fcnacr cofl «i,tlr-m,ia a .^<ocrt bo chnmher. said atscr cod asttoan 
ixjmplna g* acondjtoifity of ccodaston vecui symroetzfz^Uy sbod tbe «Jk tod 

wtercic fix fiizmbcr of tdd fcut p)ar»hiy cf «jn4trac3 ix prji£=r tiMtn rht 
uuiiOxx of 9^>d kcodiI plurality of conductor*. 

7S. Thcfeastm of dc'ni 77 whaein Sjc oqed a ct en wifijip e*=b said. 
pfunBties of CaadudKS sx generally cmniiiDy pKaDcL 

79. Therwctwrfao;m77 wherxra « tos udd «rt» «nanm*. ii 



80. Tbe rcacer of CJaim 79 wherein M teax uud « 
gstwnZy pw»&J io thai of aid ttiS&g, 



• to fee in ■ piiese. 



8L Tteica=»wofC^79whmio«tfc«tMKJwflera 

Therrasrerof CTtob75 wberrin KkssJx^d cat=ra 

EX The J«fl=tsr of Qdb 77 whst 
negpttrAd pcrsile} cm d» oar coal mxOXML 
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W. The rrjTJrr of Clatm T7 6att.gr compress 
I to add oner and 
icopeedwc WF power testis ^ipSad to «5d 



SS. The rt^rcr of CUim77 flutter ootzpnicT£ «o RF plasma perm 
«rc cfitferenriaDy i^nacsfcic to coafcol niil disfcfHociccQ <if the. jyf^kd RP fv-id from «id 




d Ok ndier aide of aid Ktiet 




- £7.—- The waster of Q*tmSSfaifl*g coByidngaadin triiT i frttartg .oal anteaaa 

ga »kl rnorr and fxtxx coil cacmai, gnd RF mxsct poorer xipplj c^yiiuLi£ i chkd 
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PCT/C5aiWI7 




4 yesond; scries c ay cft pf having c 
stUB* cries aw? statu cspsows; 

s ict gad vsluUs OTM'ft t ycitOK 
second aeoDi espsctar «»i ««d RF nmnc 

pV-jMT. nf tnd tt*d fin* eeries capacitor; 

sxptatrr md isid fint variable stoat capnatcc; and 

uradontpampdecflttaactBag d»Jcagdoa 
capa am «tf* **** mcrni Ygaahfc ghaut utymJtxr. 



B9. The rradoi oT Ono 77 whrr«it) ta3d 
90. 7tefe»ciocorCUixn77*1>«iD»id 



portico of ™d cs&zg. 



92. The reactor of 
nrpp^yrosprocro ess an* said cbembea. 
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93. IhsiB»torrfCJdiB 77 Pterin *kaff apcafsatt fcssercada 



94. The *a=*nr rfOsm 77 ^haritj cfas la\£±» a? n*J 5m pU^Itfy of pxc3=] 
CpB^OO C l are thOriQBC ti ^BOnEn^y. SO as iDlniug file J iuT' lt lt <nt ff AJi ; 



96. *Jlwi«tnroffCUni77whem4iiK 



97.* 



r ofCLdm 77 where* said d 



94. There«=^af C3*ixn77wteTOt^cc»4Bc 



99. Tl«ica=*ortf Cbra77wbe=«hv«± c«du-"ttrdA»firtf. andaeecodwrft, 
tpacocC tbtr gcogrf axh o€u tarf ao4 fim ptmanty of eon&x*x» TTmnlhtTly 



100. Theieast™ 
a ngi* cylinder. 



eofKidimwanda 



101. A coil mutant* fcr rKSttisj RF p=*«r irto » v 
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